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Radiation hazards constitute one of the most serious risks to future human and robotic missions beyond Low-Earth
Orbit, and particularly to long-duration, long-distance space missions. The main contributors to space radiation are
Galactic Cosmic Rays (GCRs) and Solar Particle Events (SPEs). The latter is the more unpredictable of the two
and is associated with most energetic solar eruptions: flares and coronal mass ejections; at the same time, SPEs
are capable of inducing acute and profound effects on humans and on spacecraft components. The goal of the
current opportunity is to help address the challenges by focusing on investigations that can potentially lead to
longer-range (2-3 days) forecasting of SPEs (or at least an improved all-clear SPE forecasting capability), as well
as those which couple radiation environment models with engineering models of radiation effects so that single-
event effects on specific hardware and instruments can be predicted.

State of the Art

Many guestions regarding space radiation have yet to be answered, and numerous challenges remain, such as
improving the forecasting capability of the dynamic radiation environment (particularly SPEs), coupling the radiation
environment models with engineering models of radiation effects on specific instruments or spacecraft hardware,
and achieving a quantitative measure of human or space assets' response to radiation storms.

What is the compelling need for this Subtopic?

Penetrating particle radiation from SPEs adversely affect aircraft avionics, communication and navigation, and
potentially the health of airline crews and passengers on polar flights. SPEs also constitute major hazards for
astronauts performing EVAs (Extra-Vehicular Activities) on board the International Space Station (ISS).
Characterizing and predicting the dynamic variation of the radiation environment is a crucial capability, enabling
personnel to take preventive measures to mitigate the potential risks, and facilitating adoption of the proper
mitigation strategy.

STMD/NASA/NARP/National: Identified as an NRC High Priority Technology Area.
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